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Abstract: Energy renovation of post-World War II private multifamily residential buildings has been
identified to have a great deal of energy-saving potential but faces a great challenge across Europe,
and especially in South Europe, due to fragmented property structures and longer return periods
in energy efficiency investments. However, there is great deal of potential in activating demand
aggregation in areas with homogeneous typologies. Local authorities play a key role in leading
district-scale renovation but lack adequate methods for analysing and prioritizing areas from an
integrated perspective, including social aspects. The methodology presented in this paper aims to
support local authorities by providing a tool for the diagnosis and prioritization of homogeneous
groups of residential buildings to address their renovation based on an analysis of their needs and
opportunity factors. First, the methodology sets the universe of analysis; second, based on indicators,
it provides comparative information within the municipality, which leads to a prioritization of areas
for building renovations according to the state of the building and to the socio-economic profile of
the residents; lastly, a detailed diagnosis of selected groups is performed, providing information to
design the Renovation Action Plans accordingly. The application of the methodology in Basauri is
presented in this paper.
Keywords: building renovation; housing; demand aggregation; methodology; Basque Country
1. Introduction
1.1. The Challenge
The building sector is responsible for approximately 36% of GHG emissions and 40%
of the energy consumption in Europe. Two thirds (65%) of the European building stock
was built before 1980, and about 97% of the E.U.’s buildings must be upgraded to achieve
the 2050 decarbonization goal; however, only 0.4%–1.2% are renovated each year [1,2].
Building renovation offers multiple benefits and high social and private returns across
several dimensions, especially in the residential sector. Apart from energy efficiency, it
enhances climate resilience, circularity, and renewables uptake, improves indoor air quality
and health, and lowers poverty. Moreover, it is a labour-intensive activity, with a high
percentage of SMEs, that can make a key contribution to creating jobs and stimulating
economic recovery in the context of the COVID-19 pandemic.
Despite more than a decade of energy renovation policies for buildings in the Euro-
pean Union, in many countries this sector has not yet achieved its full potential; thus, the
established goal of a decarbonized building stock by 2050 seems still unachievable in many
cases. Moreover, despite the relatively high and rising energy costs in Europe and the vast
array of technology and service options available, the energy-efficient buildings market is
under-delivering on the cost-effective and technically feasible improvement opportunities
available to consumers [3,4]. In the context of the new European Green Deal, the EC is
pushing for a ‘renovation wave’ in Europe [5], further prioritized under the recovery plan
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for the European Union, aimed at increasing the rate and quality of the renovation of
existing buildings and, thereby, helping to decarbonize the building stock. The ‘Renova-
tion wave’ initiative will build on measures agreed to under the “Clean Energy for all
Europeans” package, notably the requirement for each E.U. country to develop Long-Term
Renovation Strategies (LTRSs). As defined by Article 4 of the Energy Efficiency Directive
(2012, amended by DEE 2018/2002 and further defined under the amended Energy Per-
formance of Buildings Directive (EU)2018/844), Member States developed in 2014 their
Long-Term Renovation Strategies (LTRSs), which were revised in 2017 and 2020, where they
set ambitious renovation goals at the national level. Despite the valuable strategic effort,
implementation has not followed in most countries. According to the results of the H2020
project BUILD UPON2 [6], the main challenges for LTRS implementation include a lack
of mechanisms to ensure consultation and cooperation between local authorities and the
national government on building renovation policy; a lack of communication channels to
organize this cooperation; a lack of capacity of local authorities to take on the responsibility
of implementing the renovation strategy, and a lack of both the financial resources and the
qualified staff to execute and implement renovation policies and measures; and insufficient
awareness about the multiple benefits of building renovation.
Barriers to building renovation include structural barriers, such as those linked to
the characteristics of the building stock (the long lifetimes of buildings, limited industrial-
ization, regional climatic differences hampering standardized approaches); information
barriers (a lack of awareness of its benefits, insufficient knowledge about the building
stock); market failures, such as housing values not always reflecting the buildings’ energy
performance, split incentives between owners and tenants, immature business models for
energy performance in the renovation, and the non-monetary nature of some benefits of
renovation; a lack of expertise and an insufficient workforce; a scattered demand, with
project aggregation and district-scale renovation still being challenges; and regulatory
barriers, such as complex permit procedures [7].
In particular, the renovation of the residential sector is the most challenging problem
to tackle, as most of it is privately owned, and therefore the investment is scattered
and depends on private budgets. Investment is even more complex in privately owned
multifamily apartment buildings where several owners need to agree to start a renovation
and have difficulties accessing the necessary financing [8]. In addition, the COVID-19 crisis
has sharpened the need to secure comfortable, energy-efficient housing for all.
Moreover, there is strong evidence that approaching the renovation of residential
buildings on a one-by-one basis is less effective than doing it on a district scale [9,10],
especially when neighbourhoods were built as part of a homogeneous plan and with
similar building typologies. In particular, the benefits of addressing renovation at the
district scale as a key strategy to reduce CO2 emissions have been widely analysed [11,12].
However, the benefits go beyond the energy dimension, since similar buildings’ needs,
due to building typology homogeneity, such as accessibility issues, as well as similar social
characteristics, are also key to benefiting from the lower costs thanks to economies of scale
and to design an adequate response to similar social needs.
Throughout Europe, a large number of buildings were built as part of large estates
(groups of almost identical buildings) after World War II with poor construction mate-
rials and without proper insulation measures or lifts, featuring similar refurbishment
needs. Although the situation differs across countries, featuring different ownership struc-
tures, in South Europe multi-ownership is more commonly distributed [8]. For example,
this typology accounts for 14% of the residential building stock in Spain (it accounts for
2,538,170 dwellings) (the number of dwellings in multi-storey multifamily buildings built
between 1940 and 1980 and without a lift (Source: INE, 2011)). Thus, it would be more
cost-effective to aggregate demand and renovate them simultaneously than on an individ-
ual basis, taking advantage of economies of scale. However, demand aggregation implies
greater complexity, especially in countries such as Spain where this type of building is usu-
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ally co-owned by apartment owners (in condominium property structures), and therefore
renovation requires multiple property owners to reach agreements [13].
In addition, in the moderate climate areas of the South of Europe, where this typology
abounds, energy savings are not perceived as a priority and thus do not act as drivers for
building renovation [4]. Therefore, it is key to foster an integrated approach to renovation
that includes not only energy efficiency but also improved accessibility and habitability and
to demonstrate and effectively communicate the benefits of energy renovation in relation
to the quality of life of inhabitants, beyond the economic savings in the energy bill.
From a social perspective, apart from the management complexities of multi-owner
buildings, the renovation of these buildings faces the particular barrier of their being
typically inhabited by aging residents who have remained in place, as well as low- and
medium-income residents, who may lack sufficient motivation as well as the financial
and organizational capacities to cover refurbishment investments. Therefore, proper
governance, communication, and management are key to boosting the renovation of
these buildings.
District-level renovations call for strong leadership and collaborative work among
stakeholders; in this context, local public bodies, as well as their affiliated housing agencies,
can play a key role [12,14]. Local public authorities are usually charged with the imple-
mentation of policies that have been designed at higher levels of public administration.
For instance, national policies and subsidies for energy efficiency and building renovation
are designed at the national level, not being connected with a local territory, and therefore
not having a detailed knowledge of the barriers that such policies face on the ground. For
instance, local authorities must approve renovation projects for each building, work with
residents in case they can benefit from public funding or tax benefits for renovating their
buildings, etc. They usually have a clear vision of the barriers and opportunities for such
policies in their territories but are rarely truly involved in policy design.
Many studies have focused on developing methodologies for residential building stock
analysis from the energy demand and performance perspective and the need to localize
and characterize the most inefficient urban clusters (e.g., [15–17]). However, case studies
have confirmed the importance of social factors to achieving district renovations [12],
highlighting the relationship between residential energy and social characteristics in poli-
cymaking [18]. Moreover, drivers for building renovation are not necessarily restricted to
energy benefits and include wider quality of life aspects such as accessibility and indoor
environment improvements [12]. The lack of adequate knowledge about the building stock
and its inhabitants is one of the main barriers hampering local authorities’ capacity to foster
renovations. In particular, analysing urban vulnerability at the intra-urban level possesses
several challenges in terms of data sources that ask for methodological innovation [19].
Studies on urban vulnerability abound, starting from the OCDE report from 1998 [20].
In Spain, this work inspired the first analysis of vulnerable areas based on the 1991 Popula-
tion and Housing Census, which was updated in 2001 and 2011 [21] and offers a GIS-based
tool for consulting the results at the census tract level for all Spanish municipalities. Later,
a catalogue of vulnerable neighbourhoods was developed with a more detailed analysis of
vulnerability in capital cities and cities with more than 50,000 inhabitants [22]. In addition,
a specific Atlas of Residential Buildings was developed [23] by the Spanish Government
with data from the 2001 and 2011 Censuses. These works have been the basis on which local
governments have identified vulnerable areas in their municipalities. However, the lack of
actualized data has hindered its usefulness in more recent attempts to design operative
policies to foster building renovation from a multidimensional perspective. More recently,
the 2020 edition of the LTRS for Spain [24] has provided a very interesting aggregated
analysis of the energy performance of the Spanish residential building stock; however,
the lack of information at the municipal and census tract levels has hindered its potential
to guide local-level strategies [25]. It actually includes a recommendation addressed to
regional and local authorities to develop their own analysis and renovation strategies
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(Measure 1.4 of Axis 1 of the Implementation of proposed measures in the 2020 LTRS
for Spain).
At the regional level, the Basque Country was a pioneer in 2011 by developing its own
analysis of the renovation needs of the housing stock at the census tract level [26], including
six dimensions in the analysis: social vulnerability, building habitability, accessibility,
stability, energy efficiency, and density of dwellings per census tract. Other regional
governments followed with similar analyses, which were the basis for their regional urban
regeneration strategies, e.g., Castilla y León [27] and the Comunitat Valenciana [28]. At the
local level, Zaragoza was a pioneer in 2004 with studies and proposals for the renovation
of 21 areas of interest [29]. More recently, several municipalities have analyzed vulnerable
areas to help guide their building renovation strategies (i.e., Barcelona [30], Madrid [31],
Palencia [32], and Sestao [33]). Each of them has taken a different approach regarding
indicators and the scale of analysis, with the majority working at the census tract level.
Despite this vast array of experiences, there is still not a systematic approach to the
diagnosis and prioritization of building renovation areas from a multidimensional perspec-
tive, which includes not only energy-related aspects but also other drivers for renovation,
such as accessibility needs, as well as a social characterization. In addition, most of the anal-
ysed methodologies rely on a broad set of indicators, some of which are not easily updated.
Moreover, the analysis at the census tract level hinders the understanding of building
typologies, which, as explained above, bring the potential of demand aggregation to the
renovation equation. Identification of homogeneous groups of residential estates would
provide a very valuable input to municipalities to identify their needs and opportunities
and to guide public investments.
1.2. The Case of the Basque Country and the AGREE Project Approach
This approach is the basis of the AGREE project “Aggregation and improved Gover-
nance for untapping Residential Energy Efficiency potential in the Basque Country” (H2020
GA 847068), whose overall objective is to trigger investments in energy-efficient retrofitting
of private multifamily residential building estates in the Basque Country through the devel-
opment and deployment of innovative mechanisms for demand activation and aggregation,
improved governance, and tailored financing solutions. It includes the development of
a replicable methodology for the characterization and integrated diagnosis of building
estates that allows for the prioritization of and interventions that are more tailored to
the target building group typology and its residents’ social profile. The AGREE project
involves three municipalities located in the Basque Country in which this methodology
was applied: Basauri, Donostia-San Sebastian, and Vitoria-Gasteiz.
Due to the large amount of constructive expansion that developed around the indus-
trial activity in the Basque Country, especially after the end of the Spanish Civil War, its
residential building stock is very old compared with the Spanish average [34]: 47% of the
residential dwellings in the Basque Country were built before the 1960s; 15% before the
1950s; and 32% between 1950 and 1960. However, the largest amount of urban growth took
place between 1950 and 1960, followed by a developmental phase between 1960 and 1980.
This trend ended in the 1980s with the arrival of the economic crisis, coinciding with the
arrival of the first thermal regulation in Spain (Norma Básica de la Edificación, NBE-CT-79,
sobre Condiciones Térmicas en los edificios). These buildings’ typology is independent
blocks adapted to the orography with inter-block open spaces that shape homogeneous
complexes of variable sizes. Initially, they were located on the outskirts of the cities and did
not have the necessary facilities; however, due to urban growth, they have been integrated
into the urban fabric [35]. These buildings are usually co-owned by dwelling owners in
condominium property structures, and they are inhabited by their original dwellers, now
an aging population, as well as low- and medium-income residents who have located to
these buildings due to their lower rent prices.
According to the study “Diagnosis of the renovation needs of the residential building
stock in the Basque Country” [26], buildings of the post-war period, built by public bodies,
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industrial companies, and work cooperatives in response to the urgent need for housing for
workers who immigrated to the Basque Country, feature poor-quality materials, lack the
thermal conditions required for a comfortable home, and thus are large energy consumers.
A total of 90% of the existing buildings have an energy consumption rating that is lower
than D according to energy performance certificates. Moreover, most of these buildings
(55%) have more than four floors and do not have a lift.
As in many areas of the South of Europe, the Basque Country has a moderate climate;
therefore, energy saving is not perceived as an economic benefit and does not act as a
driver for building renovation. On the other hand, there are other priorities, such as
improvement of accessibility and habitability. Hence, it is key to foster an integrated
approach to renovation that includes not only energy efficiency but improvement of the
quality of life of inhabitants as a whole.
1.3. Objective and Structure
This paper describes the methodology developed in AGREE based on GIS-based
multi-criteria decision analysis (GIS-MCDA). This new methodology aims to systematize
the identification, analysis, and prioritization of residential renovation areas while fostering
demand aggregation. It is based on a realistic and applied approach that includes the
selection of fewer, but relevant, indicators, as well as the identification of data sources that
are available for all municipalities in the Basque Country, which simplifies its application.
The indicators were selected to inform the design of specific policies; in particular, the
Integrated Renovation Action Plans that may serve as pilots in the municipalities.
The methodology is based on a comparative analysis within the municipality, which
leads to a prioritization of areas for building renovation according to the state of the
building and the economic and demographic profile of the residents.
This paper is organized as follows. Section 2 describes the methodology proposed.
Section 3 presents the results of its application in the case of Basauri. Finally, Section 4
presents a discussion of and our conclusions on the challenges and opportunities of apply-
ing this methodology.
2. Methodology
This methodology builds on previous work conducted by Tecnalia at the regional level
in the Basque Country in 2012 [26] and the municipal level in 2014 [33], which was further
refined and systematized in 2018 [34]. The first study consisted of a multidimensional
analysis of residential vulnerability at the census tract level using data from the 2001
Census, and it included the whole territory of the Basque Country, while the second study
was developed for the municipality of Sestao to support the identification of building
clusters and prioritization of building groups for renovation actions.
It follows a three-step approach: (1) definition of the universe of analysis; (2) selection
of areas based on indicators at the census tract level; and (3) detailed diagnosis of selected
groups on the building scale.
2.1. Stage 1: Definition of the Universe of Analysis
The first step of the methodology deals with identifying the representative sample
or universe to be analysed. This helps to focus and limit the study in alignment with
policy objectives. The scope of the AGREE project is homogeneous sets of multifamily
residential buildings with three or more floors built between 1940 and 1970, before the
thermal regulation NBE-CT-79 came into force, and thus their refurbishment offers a great
deal of energy saving potential.
A GIS-based spatial analysis was used for the Multi-Criteria Decision Analysis
(MCDA) method. To visually delimit (in .shp, shape format) these buildings, the car-
tography of buildings in each of the municipalities was obtained from public sources such
as the Basque Institute of Statistics (EUSTAT), which provides a system for locating postal
addresses in a georeferenced way through NORA codes and the Cadastre. Territorial
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databases are unified this way and are the starting point for creating the databases for each
pilot case, in which detailed information was added, such as the year of construction, the
number of floors, the number of dwellings, and use.
Based on this cartography, homogeneous sets of multifamily residential buildings
with three or more floors built between 1940 and 1970 in the three municipalities were de-
limited and contrasted with those areas delimited according to specific municipal planning
instruments of each municipality.
In Basauri, the pre-selected areas were those that the Land Use Plan of Basauri (PGOU)
identified as Areas of Integral Renovation (ARIs); in Vitoria-Gasteiz, nine areas were pre-
selected according to the socio-urban studies performed in the framework of the Strategic
Plan of Vitoria-Gasteiz 2015–2019; and in Donostia, the pre-selected areas correspond to
those whose accessibility needs improving according to the Municipal Housing Plan.
2.2. Stage 2: Prioritization and Selection Based on Indicators
This step aims to provide municipalities with a tool on which to base decisions for
their municipal renovation policies. It provides a prioritization of the areas based on
demand aggregation potential due to the buildings’ homogeneity, the lack of accessibility,
and a specific socio-economic profile of the population.
The selection of intervention areas is carried out through analysis on the census section
scale regarding two fields: (1) the level of renovation need, according to the state of the
building; and (2) its priority, according to the economic profile of the residents. Based
on previous work, seven indicators relevant to these two fields were identified, and each
criterion was created as a map layer in the GIS project.
2.2.1. Building Indicators
The following indicators provide information about the buildings that can be used to
evaluate their renovation needs:
• Accessibility of the building
The ‘accessibility of the building’ indicator refers to the percentage of buildings with
no lifts within the census tract. The accessibility of a home refers to whether a person in a
wheelchair can go from the street to the interior of their home without the help of another
person. Having a lift in the building is one of the key aspects needed to guarantee the
quality of life of residents and one of the main challenges that serves as motivation to carry
out a comprehensive renovation. While the benefits of long-term energy savings do not
usually represent a strong motivation for neighbours, the improvement of accessibility is a
benefit that is perceived as necessary and immediate for residents.
• Conservation state of the building
Knowing the conservation state of a building is important to detecting the need
for renovation. A building in a poor state of conservation implies a greater need for
intervention to adapt it to the necessary quality and safety requirements.
In the criteria used, the number of defective and derelict buildings is evaluated through
the data provided by EUSTAT at the census tract level. The indicator used to measure it is
the percentage of buildings in very bad condition within the census section.
• Energy efficiency of the building envelope
Buildings constructed before the entry into force of the regulations that required
homes to be provided with thermal insulation (Basic Building Standard NBE-CT-79 on
Thermal Conditions in Buildings) have major deficiencies in energy efficiency and poor
conditions of comfort due to the lack of thermal insulation in the envelope.
The buildings built between 1940 and 1970 that have not been renovated have high
energy consumption due to the large amount of energy required to be able to maintain
adequate comfort conditions. Therefore, improving the energy conditions, in addition to
improving comfort, will have an impact on energy consumption savings. The indicator
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chosen to measure this factor is the percentage of buildings built between 1940 and 1969
within the census section.
• Energy efficiency of the facilities
Buildings without a natural gas connection and homes without heating are a clear sign
of vulnerability since these homes will not be able to maintain adequate comfort conditions.
The improvement of the quality of life of residents through the energetic renovation of
the buildings could be the determining factor that improves the habitability of the homes.
To measure this aspect, a combination of two indicators is used: the percentage of homes
without gas provided by a pipeline and the percentage of homes with inefficient heating.
2.2.2. Socio-Economic Indicators
The following two indicators provide information for the characterization of the
resident population:
• Aging
The elderly population is a particularly vulnerable group in terms of accessibility and
health. The aging population rate is a factor to consider in the need to improve accessibility
conditions in the renovations to be carried out. The indicator used to measure ageing is the
percentage of the population over 64 years of age within the census section.
• Family income
Family income establishes the socioeconomic profile of the areas to be prioritized.
The AGREE project aims at providing successful pilot cases that can inspire other areas to
embark on renovations using existing governance and financial tools. Thus, it focuses on
a segment of the population whose income is at a certain threshold in order to be able to
mobilize existing funds related to energy and accessibility renovations.
According to the Basque Government’s grants program for the improvement of the
energy efficiency and accessibility of residential buildings to individuals and communities
of owners, as well as economic benefits such as the Income Guarantee (RGI), four types of
groups can be distinguished (see Figure 1):
• Group 1: People with incomes between 9000 EUR/year and 13,000 EUR/year. From
the maximum monthly amounts of the RGI for 2018, an average annual income of
12,000 EUR was established in this concept. On the other hand, funds in the form
of non-refundable grants in these sections for works to improve energy efficiency
(Type 2) and works to improve accessibility (Type 3) vary between 35% and 25% of
the protectable budget up to a maximum of 5000 EUR for Type 2 and 5500 EUR for
Type 3 works.
• Group 2: People with incomes from 13,001 EUR/year to 25,000 EUR/year. People
in this annual income threshold do not receive financial benefits due to a lack of
sufficient income, but they are eligible to receive non-refundable grants for works
to improve energy efficiency (Type 2) and works to improve accessibility (Type 3)
between 30% and 25% of the protectable budget up to a maximum of 5000 EUR for
Type 2 works and 5500 EUR for Type 3 works. On the other hand, it is considered
that these people can access qualified financing, the amount of which may reach the
protectable budget, deducting non-refundable subsidies, where appropriate, up to a
maximum of 18,000 EUR per home.
• Group 3: People with incomes between 25,000 EUR/year and 39,000 EUR/year. People
with incomes greater than 25,000 EUR/year cannot be beneficiaries of individual aid,
but they can obtain qualified financing as long as their annual income does not exceed
39,000 EUR.
• Group 4: People with incomes greater than 39,000 EUR/year are not eligible to benefit
from qualified financing and therefore will have to request financing in the free market
if they need it.
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Figure 1. Income thresholds and funding types.
According to the goals established in the project, a lower income limit of 13,000 EUR/year
and an upper income limit of 25,000 EUR/year were established as an income criterion to
select the pilot areas, which corresponds to Group 2. People in this group can access per-
sonal funds to improve energy efficiency (Type 2) and accessibility (Type 3) and would be
eligible for the granting of qualified financing (private loans) to be able to achieve 100% of
the protectable budget of up to a maximum of 18,000 EUR per home. Therefore, the income
indicator is defined as the average family income in the range of 13,000–25,000 EUR/year.
For each of the two identified fields, a “need or priority index” was calculated by
weighting the associated indicators according to the identified policy priorities (see Table 1).
The determination of the weight of each indicator was obtained based on technical experts’
proposals and validated by local authorities participating in the project. Moreover, a
combined prioritisation index was calculated to define the census tracts on which the
project should focus.
Table 1. Indicators and weights.
Index Indicator Weight
Need index according to the
state of the building
% of buildings without a lift 2
% of buildings in very poor condition 1
% of buildings built between 1940 and 1959 0.5
% of homes without gas by pipeline 0.25
% of homes with inefficient heating 0.25
Priority index according to the
socioeconomic profile
% of population older than 64 years 2
Average family income in the range
13,000–25,000 EUR 2
Combined prioritization index
Need index according to the state of
the building 4
Priority index according to the
socioeconomic profile 4
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The calculation of the indexes was carried out by adding the value of each indicator
by its corresponding weight, and, finally, it was rescaled from 0 to 100 to offer a more
intuitive result. The resulting map was classified into four intervals (Low, Low–Medium,
Medium–High, and High) using the Natural Breaks Jenks Method.
2.2.3. Opportunity Factor
Decision-making using this methodology is also supported by an opportunity fac-
tor. As already mentioned in the definition of the universe of analysis, it consists of the
analysis of existing plans and programs in the municipality through which certain areas
have already been identified as relevant and, therefore, they represent an opportunity
for renovation. Therefore, the methodology was applied in areas delimited according to
municipal planning instruments of each of the three municipalities involved in the AGREE
project. These plans are the Land Use Plan of Basauri (PGOU), in which three Areas of
Integral Regeneration (ARIs) are declared; the Strategic Plan of Vitoria-Gasteiz 2015–2019,
in which socio-urban studies were performed in nine areas; and the Municipal Housing
Plan of Donostia, which identifies those areas in which accessibility needs to be improved.
2.3. Stage 3: Detailed Diagnosis of Selected Areas
In this step, a detailed diagnosis of the selected residential state is performed to
determine the main needs and priorities of intervention. The detailed diagnosis aims
to analyse the information gathered to design the Renovation Action Plans accordingly.
The diagnosis is based on a detailed analysis on the building scale of the socio-economic
situation, based on data gathered from public data sources, in a georeferenced way through
the EUSTAT’s NORA codes. A database structure is then defined, in which collected data
for the area are placed and visualized through the GIS. This systematic data collection and
processing allows for interoperability and replication as well as visualization.
2.3.1. Indicators for the Selected Area
The analysed data include demographic, accessibility, building, and dwelling indi-
cators by postal address as shown in Table 2. Moreover, some indicators are related to
obtaining diagnoses on specific issues, such as the elderly population living in buildings
without a lift. The following table presents the data used and their sources. As can be seen,
most of the data sources are generic, while for specific analyses, the sources used need to
be provided by the City Council or the sectoral administration.
The indicators for the detailed analysis are built on these data and, as a result, popula-
tion indicators, accessibility indicators, building indicators, and dwelling indicators are
obtained and visualized in the GIS (see Figures 7–16 in Section 3.2).
2.3.2. Renovation Interest
Another opportunity factor included in the analysis is the willingness of and/or
demand by residents to renovate their homes. A possible way to measure this factor is
by carrying out personal interviews with key stakeholders, such as community leaders,
property managers, and municipal technicians from the Housing, Urban Planning, and
Social Affairs departments, and conducting surveys among residents.
The methodology envisages the holding of informative discussions, meetings, and
workshops with different stakeholders divided by focus groups. The objective is to jointly
identify and analyse the main barriers and opportunities from their own experiences as well
as to develop the diagnosis to determine the main needs and the priorities of intervention.
These dynamics would enable us to know first-hand the initial situation of the neigh-
bourhood through a diagnosis, and the data provided can be statistically analysed so that
further communication activities directed to the residents by the municipalities could be
designed accordingly. The location of those residents who have shown interest would be
aggregated and visualized in the GIS, so it can be part of the detailed diagnosis. Based
on this diagnosis, Action Plans to promote community organization and articulate the
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information, communication, and participation of different agents throughout the entire
renovation process are designed.
Table 2. Name of the field and data sources.
Name of Field_AGREE Description Source Year Frequency Update
VIVTOT Total number of dwellings bypostal address Real state Cadastre 2019 Annual
POBTOT Total population by postal address Municipal Register of Inhabitants 2019 Annual
N_HOMBR Number of men by postal address Municipal Register of Inhabitants 2019 Annual
N_MUJER Number of women by postal address Municipal Register of Inhabitants 2019 Annual
N_MA65 Population over 65 years of age bypostal address Municipal Register of Inhabitants 2019 Annual
N_MA79 Population older than 79 years bypostal address Municipal Register of Inhabitants 2019 Annual
N_ME15 Population under 15 years of age bypostal address Municipal Register of Inhabitants 2019 Annual
POBNAC Population of national origin bypostal address Municipal Register of Inhabitants 2019 Annual
POBEXTR Population of foreign origin bypostal address Municipal Register of Inhabitants 2019 Annual
pP_MA65 Percentage of portal population over 65years old, by postal address Municipal Register of Inhabitants 2019 Annual
pP_MA79 Percentage of portal population over 79years old, by postal address Municipal Register of Inhabitants 2019 Annual
ASCENSOR The building has a lift, by postal address Department of Industry of theBasque Government 2019 Annual
ENV_ASC Buildings with an aging population andno lift, by postal address
Cross between the Municipal Register of
Inhabitants/cadastre 2019 Annual
VIV_ALQ Number of homes for rent, bypostal address
Basque Housing Observatory based on
the data from the Register of Bonds
and Contracts
2019 Annual
pV_ALQ Percentage of portal housing for rent, bypostal address
Basque Housing Observatory based on
the data from the Register of Bonds
and Contracts
2019 Annual
VIV_VAC Number of empty houses, bypostal address
Cross between the Municipal Register
of Inhabitants/cadastre 2019 Annual
pV_VAC Percentage of empty portal houses, bypostal address
Cross between the Municipal Register
of Inhabitants/cadastre 2019 Annual
VIV_AYUD Number of homes that have receivedsocial assistance, by postal address
Cross between the Municipal Register of
Inhabitants/social services 2019 Annual
p_V_AYUD
Percentage of homes on the portal that
receive social assistance, by
postal address
Cross between the Municipal Register of
Inhabitants/cadastre 2019 Annual
ITE A Technical Building Inspection (ITE) hasbeen performed, by postal address
Basque Housing Observatory based on
data from EuskoRegite (the Basque
Country Government’s platform for the
registration of Buildings of the Basque
Country that have undergone a Technical
Inspection) except for Vitoria-Gasteiz *
2019 Annual
ITE_EE Global EE Indicator, by postal address Basque Housing Observatory based ondata from EuskoRegite 2019 Annual
OBRAFACH Works on the facade have been carriedout in the last 10 years, by postal address
Municipal urban planning department
based on building construction
works licenses
2020 Annual
OBRACUB Roof works have been carried out in thelast 10 years, by postal address
Municipal urban planning department
based on building construction
works licenses
2020 Annual
* In Vitoria-Gasteiz, the City Council has its own application that controls ITEs almost in real-time.
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3. Results
As part of the AGREE project, the proposed methodology was applied in Basauri,
Donostia-San Sebastian, and Vitoria-Gasteiz. In the three municipalities, different munic-
ipal planning instruments pointed out some specific areas that allowed us to carry out
the application of the methodology more specifically rather than analysing the whole
municipal area. As an example, the results of the methodology’s application in the case of
Basauri are presented in this section.
3.1. Prioritization of Renovation Areas (Stages 1 and 2)
As a result of limiting the universe of analysis for the Basauri case study, the buildings
shown in grey in Figure 3 are those that correspond to homogeneous sets of multifamily
residential buildings with three or more floors built between 1940 and 1970. Then, the
methodology on the census section scale was applied to three areas (Clemente Beltrán de
Heredia, Federico Mayo, and Hernán Cortes) considered to be opportunity factors because
they were selected for urban regeneration in the Land Use Plan of Basauri (PGOU) and
identified as Areas of Integral Renovation (ARIs). These areas are marked by the blue
dotted line in Figures 3–5. As shown in the following figures, the resulting indexes are
represented in a scale of ranges using the Natural Breaks Jenks Method (Figure 2), which
provides a benchmark between census tracts.
Figure 2. Ranges from “Low” to “Low–Medium”, “Medium–High”, and “High”.
The application of the methodology on the census tract scale provided the following
range, which shows the highest index for those census tracts located in the Federico Mayo
and Hernán Cortés areas regarding the state of the building (Figure 3).
Figure 3. Need index according to the state of the building: (a) Clemente Beltrán de Heredia and Federico Mayo;
(b) Hernán Cortes.
The Clemente Beltrán de Heredia and Federico Mayo areas’ census tracts show a
higher priority index than that of Hernan Cortes according to their socio-economic profile
(Figure 4).
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Figure 4. Priority index according to the socioeconomic profile: (a) Clemente Beltrán de Heredia and Federico Mayo;
(b) Hernán Cortés.
The combined prioritization index for Basauri as shown in Figure 5 is higher for
the areas of Federico Mayo and Hernán Cortes than for the area of Clemente Beltrán de
Heredia.
Figure 5. Combined prioritization index for Basauri: (a) Clemente Beltrán de Heredia and Federico Mayo;
(b) Hernán Cortés.
Both prioritized areas of Federico Mayo and Hernán Cortés are very similar in terms
of the number of dwellings and their characteristics, as well as from the population charac-
teristics point of view. Finally, the Federico Mayo area was selected for the application of
the detailed analysis.
The Federico Mayo area covers four different census sections. According to the range
scale (see Figure 3a), the buildings have a high to medium–high need for renovation
given their lack of accessibility, state of conservation, etc. Regarding the socio-economic
profile (see Figure 4a), the census sections show a range between low and medium. This
indicates that the population has a high aging index and an income index in the range
that enables them to afford the renovation of their buildings and provides access to both
specific renovation aid and loans.
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3.2. Detailed Analysis of the Selected Area (Stage 3)
The Federico Mayo area, also known as Ariz, is located in the northern part of Basauri’s
municipality. The buildings in this area were built in the 1950s by the National Institute
of Housing as social housing to meet the residential need of the massive population of
workers who arrived to work in this industrial municipality.
The neighbourhood occupies an extension of 4.63 Ha and has a density of 189 dwellings/Ha.
Most of the buildings have a northeast–southeast orientation around the longitudinal
streets of Nagusia, León, Gaztela, and Cataluña and are limited by Bingen Anton Ferrero
street, as shown in Figure 6.
Figure 6. Aerial picture of Federico Mayo.
Other buildings adapt to the slope of the streets, creating internal areas between the
buildings. Due to this orography, stairs that bridge the difference are needed in order
to access buildings. Buildings have a ground floor and are three to four floors in height.
Vehicles circulate on the main roads. As mentioned above, the area was declared an Area
of Integral Renovation (ARI) in the initial approval of the Land Use Plan of Basauri (PGOU)
in June 2018. Table 3 provides relevant information about Federico Mayo area.
Table 3. Data on Federico Mayo.
Data Number %
Buildings (postal address) 99
Number of Dwellings 985
Total population 2028
People > 65 years 408 20% of the total population
People > 79 years 231 57% of pop. > 65 years
Dwellings with social welfare 182 18%
To perform the detailed diagnosis, we gathered information on the postal address
scale using the EUSTAT’s NORA codes regarding the population’s age, the accessibility
of the buildings, and the energy ratings, as well as information regarding percentages of
dwellings for rent and empty dwellings.
3.2.1. Population Indicators
There are 2028 residents in the Federico Mayo neighbourhood. A total of 20% of these
people are over the age of 65 and more than half of this aged population (57%) are over the
age of 79.
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Figures 7 and 8 show where and how these elderly people are set, being homoge-
neously distributed over the neighbourhood. Two buildings stand out: the one located in
Castilla street, in which more than 44% of the population is over 65 years old, of which
6% is also over the age of 79; and the one on Nagusia Avenue, where, despite the a low
percentage of elderly residents (37.5%), all of them are over 79 years old.
Figure 7. The location of residents over 65 years of age.
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Figure 8. The location of residents over 79 years of age.
3.2.2. Accessibility Indicators
The orography of Federico Mayo is characterized by steep slopes that cause urban
accessibility problems. In recent years, some lifts have been installed, but they have not
completely solved the problem of accessibility in the neighbourhood.
Only 15% of the buildings have a lift, as shown in Figure 9 in green. The remaining
buildings do not have a lift, or these data are not available. The owners of the five buildings
in grey indicated that they carried out the installation of a lift, but data from the Department
of Industry show that they do not have one yet.
To complement the accessibility indicator, Figure 10 shows those buildings without a
lift and with a high proportion of elderly people. A total of 41% of the buildings do not
have a lift and have residents older than 79 years, which reflects a real need to improve the
accessibility of homes.
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Figure 9. The location of buildings with or without a lift.
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Figure 10. Buildings with elderly people without a lift.
It should be noted that the Special Fund for Accessibility approved by the Basque Gov-
ernment in December 2019 includes up to 100% of the protected budget of non-refundable
aid to improve the accessibility of homes for people over the age of 65. For this reason, it is
important to know how many people in the area could benefit from these special grants.
3.2.3. Building Indicators
Buildings over 50 years old (i.e., buildings built before 1970) must pass the Technical
Inspection of Buildings (ITE), which is regulated by Decree 241/2012 of the Basque Govern-
ment. Most of the buildings in Federico Mayo have a registered ITE, as shown in Figure 11.
A total of 18% of the buildings do not have a registered ITE.
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Figure 11. The location of buildings with an ITE and without an ITE.
Moreover, in 2013, an Energy Efficiency Certificate (CEE) was included in the ITE to
evaluate the energy efficiency of a building by rating it from A, for the most efficient, to G,
for the least efficient. Figure 12 shows that none of the buildings rate higher than an E. The
12 buildings that have a registered ITE but for which no data are available on the global
indicator of EE are shown in grey.
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Figure 12. Global Indicator of EE.
3.2.4. Dwelling Indicators
Knowing the number of rented and empty dwellings per building is important to
assess the available capacity for agreement or the willingness among the community to
undertake the renovation of the building.
According to the data provided by the Housing Observatory based on the existing
official rental contracts, in Federico Mayo, the total number of rented homes is 63, repre-
senting 7% of the total number of homes. As shown in Figure 13, 47% of the buildings
contain rented dwellings. The highest percentages of rental housing are concentrated in
two buildings, while the rest do not exceed 25%.
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Figure 13. Percentage of rented dwellings.
Regarding the data on empty dwellings, a total of 94 empty apartments were counted,
located in 57 buildings, as shown in Figure 14. Seven of these buildings have a high index of
empty housing (more than one third), which may represent a barrier to agreement among
the residents to undertake renovation works in the building.
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Figure 14. Percentage of empty dwellings.
Basauri’s Municipal Social Services department indicated that 182 dwellings in the
Federico Mayo area receive some kind of social welfare subsidy; this is 21% of the dwellings.
As shown in Figure 15, these homes are distributed among the buildings (in 68% of the
buildings). It must be considered that nine of these buildings show a very high percentage.
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Figure 15. Percentage of dwellings that receive some kind of social welfare subsidy.
3.2.5. Renovation Interest
Due to the state of emergency declared in Spain in March 2020 because of COVID-19,
the proposed methodology regarding the interest factor was adapted to the restricted
circumstances. Face-to-face meetings and other activities with the residents of the selected
areas could not be performed. Instead, a telephone service was set up by Basauri to provide
information to residents that also allowed us to collect relevant information through a
survey (whose data was used for statistical sampling of the area) about the following issues:
• interest in carrying out a home renovation;
• information about previous renovation works in the building;
• the priority of renovation actions: accessibility (lift installation), energy improvement
(envelope renovation), aesthetic improvement (facade arrangement), or any kind of
intervention derived from the compulsory Technical Building Inspection (ITE); and
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• the main difficulty encountered in renovating their home (building): the economic
aspect (a lack of financial resources), the difficulty of the process (too complicated), a
lack of agreement among neighbours, etc.
The location of those residents who showed interest was aggregated and visualized in
the GIS and the data provided about their needs, priorities, and barriers to the renovation
of their home were statistically analysed so that further communication activities directed
to the residents by the municipalities could be designed accordingly.
A total of 10 people contacted the external telephone service set up by Basauri, thus
showing their interest in the project and in renovating their home. Figure 16 shows the
number of residents in the same building who showed interest, which is dispersed across
the area.
Figure 16. Percentage of residents who showed interest in renovating their home.
In addition to the location of interested residents shown in the figures above, the
responses received were assessed in order to design future communication actions for resi-
dents and to adapt the participation strategy. A summary of the responses is given below:
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• 56% of the residents stated that they had not carried out any type of construction work
(Figure 17);
• 67% of the residents stated that their priority for renovation works is focused on
accessibility (Figure 18); and
• the economic aspect (67%) and the difficulty of the renovation process itself (22%)
were identified as the main barriers to home renovation (Figure 19).
Figure 17. Construction works.
Figure 18. Priority of renovation works by type.
Figure 19. Barriers to renovation.
4. Discussion and Conclusions
4.1. Barriers and Opportunities Found in the Application of the Methodology
Several conclusions can be derived from the application of the proposed methodology
in the case of Basauri. First, regarding the selection of the priority area for the AGREE
case study, the assumption of the pre-selected areas for urban regeneration identified in
the Land Use Plan of Basauri (PGOU) may have hindered the study from finding other
areas with renovation needs. In this case, the pre-identified areas matched the universe of
analysis established to fulfil the project’s objective. However, even though the prioritized
area for the pilot renovation case in Basauri seems to be a good fit for the objectives of
the project, to develop a comprehensive renovation plan, the municipality of Basauri
will probably need to conduct further analysis. These kinds of practical constraints, e.g.,
the existence of previous plans that need to be assumed, abound in practice; however, it
is necessary to identify the potential skews they introduce into the conducted research.
Moreover, these kinds of contextual factors are case-specific and entail a careful application
of general methodologies in order to account for each municipality’s policy context.
Secondly, regarding the identification of data sources and data collection, this method-
ology considers the importance of the interoperability and accessibility of the data, the
scale of the data, the currency of the data, etc. Data formats from different public sources
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were not homogeneous, and therefore extra work was required to make them compatible;
in particular, the reference to the NORA code was useful for building the database, but
several data sources had to be adapted to this coding system. This is one of the main
barriers regarding the systematization of this kind of methodology, and it underlines the
need for clear and shared data protocols within public administrations.
Moreover, regarding the selection of indicators, the application of this methodology
demonstrated the importance of sharing knowledge and practices among public authorities
of different levels, in particular regarding data sources. As an example, data regarding
accessibility (the existence of a lift in a building) had to be requested from the Department
of Industry of the Basque Government, which manages the permits after the installation.
One of the participating municipalities had these data and periodically asked for them,
while the two others did not previously have this information and did not know where to
find it.
Another important aspect is the scale of data collection and its influence on the analysis.
Though the methodology considers socio-economic indicators on family income for the
selection of the area (Stage 2), this information is provided at the census tract. The detailed
diagnosis of the area (Stage 3) would be improved if the methodology included economic
indicators as well, such as the economic capacity of residents to carry out a renovation.
However, one of the main difficulties faced by the methodology in the detailed diagnosis
phase is extracting data about the residents anonymously.
The involvement of municipal departments, such as the Social Action Department
and the Citizen Participation Department, in the detailed analysis is also key to performing
a good diagnosis. First, it enables us to contrast the information obtained in the indicators
with the actual situation in an anonymous way; second, it enables us to detect other needs
of the residents that may be complementary to the renovation of their buildings. These
identified needs, on the other hand, can be key to motivate residents to change the scope of
the construction works they had planned towards a more comprehensive intervention.
Finally, when applying the methodology, it is important to be able to adapt to un-
foreseen circumstances, such as the COVID-19 pandemic in this case, which impeded the
collection of information on residents’ needs and priorities as originally planned. The
information was gathered through a different mechanism (a telephone service in this case),
which yielded good results.
4.2. Conclusions
The proposed methodology could be a useful tool for planning municipal building
renovation strategies and should help to tailor interventions to decarbonize the residential
building stock. It analyses the municipality through an objective quantification based
on socioeconomic and physical building criteria, providing a prioritization of areas that
should first be intervened into as pilot cases.
In any case, this prioritization must be aligned with previous municipal policies,
which are included as an opportunity factor in the selection of the area and contribute to
accounting for the local path dependency of renovation policies. Political support from the
municipality is also crucial for the prioritization of the selected areas, in order to ensure
future implementation, and therefore it is important to engage both technical and political
levels in the process and to contrast the results of the analysis.
The detailed analysis phase is critical for the planning stage. The more detailed the
analysis of the situation of each building, the more tailored the Action Plan will be to the
needs of the residents and the buildings. In this sense, communication with residents and
property owners is key. At the beginning of the process, it would be convenient to identify
a reference person with authority who can generate confidence among the residents and
with whom they feel comfortable expressing themselves. Defining a good communication
strategy (if possible, with help from the reference person or expert) is key to gathering
information about the neighbourhood and its residents, which will help when performing
the diagnosis and developing an appropriate action plan.
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The proposed methodology may benefit from further research on how to structure
subjective experiences on the objectively descriptive data to be included in the detailed
diagnosis, such as the residents’ perceptions of the renovation processes. Surveys involving
key stakeholders should be designed and structured in a way that allows for the inclusion
of relevant information in the diagnosis phase.
The cost of renovation works is key to motivating residents to become involved in
renovation processes. In addition to cost, the availability of public subsidies and loans
to cover the cost is critical to the success of the process. The eligibility and the amount
usually depend on the annual family income and the number of family members. For
this reason, it is important to adjust the income ranges of the analysis to the existing
grant and loan conditions and to plan viable actions, since different socio-economic and
socio-demographic profiles require different approaches to renovation; in other words, a
segmentation of renovation demand is needed in order to design appropriate strategies for
each kind of renovation process.
To sum up, the proposed methodology provides a straightforward, realistic approach
to the prioritization of areas for building renovation based on comparative analysis within
the municipality. As such, it can be adapted beyond the Basque Country’s context and,
therefore, could be replicated at the national level, although some sources would need to be
adapted to other regions’ contexts. However, renovation actions are very complex processes
involving different stakeholders, so governance and policy contexts matter; therefore, the
support offered by municipal agencies, complemented with other resources such as offices
located in the neighbourhood, close to residents, could overcome many of the difficulties
by allowing constant and fluid communication, which will support the analysis of the
selected areas, the design of policies, and successful deployment of proposed actions.
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